Any slight increase in potential of the output anode alters the electric field between the first pair of coatings, and sets the resonator into vibration. The charges thereby excited in the second pair vary the potential of the input grid. This varying potential, by virtue of the amplification taking place in the system, will, if the proper coating is connected to the grid, still further increase the potential variations of the output anode and thus maintain the vibrations of the resonator. The power output is of course very small-of the order of 1/20 watt-but this small power may of course be further amplified. Maximum power is obtained by tuning the output circuit by means of a variable condenser and inductance in parallel. If the resonator functions properly, however, the frequency is found to be practically independent of the electrical constants, the current merely passing through a maximum when in electrical resonance. The forced vibrations which the resonator executes have a frequency which is not entirely without influence from external circumstances; yet it hardly ever differs from the natural frequency of the resonator by more than one part in 10,000, and for wide ranges of the various parameters of the circuit the variation is very much less than this.
By the use of quartz plates 3 cm. long, frequencies of (roughly) either 100,000 or 200,000 may be obtained. I have not yet succeeded in obtaining regeneration with frequencies much higher than these. For frequencies so low that it is impracticable to use quartz plates of sufficient length, flat steel rods have been successfully employed. Such a rod has a small quartz plate cemented to each side at its center, and each of the quartz plates is provided with two separate tinfoil coatings. In this case a five-stage amplifier has been found necessary for regeneration. The frequency is essentially that of the steel rod, the quartz plates serving merely to excite longitudinal vibrations in the steel. OBSERVATIONS have been made in air, free from convection currents other than those set up by the apparatus itself, of the loss of heat from a flat heater when its surfaces were plain brass and when blackened, for various temperature differences and angular positions relative to the vertical. The energy put into the heater was varied till temperature excesses of the heater's surface were obtained up to 130 0 C. The surface temperatures were obtained by small copper-constantan thermocouples peened into the metal surface. By temperature excess is meant the difference between the temperature of the heater and that of the surroundings and in particular that of the air before it came into the field of influence of the heater. Assuming black body radiation for the blackened surface, the heat losses for various temperature differences were calculated for both radiation and convection. For a temperature difference of ioo° C, the following relative values were obtained for the different losses per unit area.
1. Total loss from blackened surface 100 2. Total loss from plain brass surface 55.5 3. Loss due to radiation alone from blackened surface (assuming black body radiation) 62.7 4. Convection loss alone. (This is assumed the same for both surfaces for the same temperature ^difference) 35.8 5. Difference between blackened and plain 44.5 6. Radiation alone from brass surface 17.1
The differences obtained between the losses from the heater used 8 §" x 8f" xf" when placed at various angles were practically no greater than those due to experimental variations. This is true also concerning the differences between the temperatures of the heater surfaces.
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RADIATION EQUILIBRIUM IN AN OPAQUE UNIFORMLY HEATED SOLID AND DUANE'S HYPOTHESIS AS TO ITS ORIGIN.
BY A. G. WORTHING.
WHETHER or not the natural radiation from the ultimate sources of radiation in an opaque uniformly heated solid agrees in spectral distribution with the equilibrium radiation in their immediate neighborhood depends on the optical constants of the solid. The condition for agreement is constancy in K/X, where K (often written nk) is the extinction coefficient and X the wave-length in vacuo. A considerable tendency toward constancy exists in the measured values of this ratio. Possibly the variations found are real but analogous to those experienced in atomic heats in their relation to Dulong and Petit's law. Whatever the explanation, known difficulties due to surface transition layers seem to justify a tentative assumption of constancy for the purpose of testing theories of the origin of radiation.
Duane's hypothesis, a generalization from X-ray observations, ascribes all radiation to the bombardment of atoms by moving electrons-in the ordinary temperature radiations of incandescent solids, the free electrons connected with electric conduction. Starting with three fundamental assumptions, Duane concluded that Planck's distribution law results. Apparently, however, he overlooked the fact that the coefficient A in his statement of Maxwell's law is in general a function of temperature. Fortunately, however, thermionic emission experiments seem to indicate that the concentration of the free electrons in a solid varies in such a fashion, at least for low concentrations and high temperatures if not in general, as to render the coefficient A constant for this special case.
It is to be inferred from Duane's derivation that the natural radiation from the ultimate sources has the characteristics of black body radiation for free
